Expression and purification of a soluble form of penicillin-binding protein 2 from both penicillin-susceptible and penicillin-resistant Neisseria gonorrhoeae.
Resistance to penicillin in non-beta-lactamase-producing strains of Neisseria gonorrhoeae (CMRNG strains) is mediated in part by the production of altered forms of penicillin-binding protein 2 (PBP 2) that have a decreased affinity for penicillin. The reduction in the affinity of PBP 2 is largely due to the insertion of an aspartic acid residue (Asp-345a) into the amino acid sequence of PBP 2. Truncated forms of N. gonorrhoeae PBP 2, which differed only by the insertion of Asp-345a, were constructed by placing the region of the penA genes encoding the periplasmic domain of PBP 2 (amino acids 42-581) into an ATG expression vector. When the recombinant PBP 2 molecules were overexpressed in Escherichia coli, insoluble PBP 2 inclusion bodies, which could be isolated by low-speed centrifugation of cell lysates, were formed. These insoluble aggregates were solubilized and the truncated PBP 2 polypeptides were partially purified by cation-exchange chromatography and gel filtration in the presence of denaturant prior to the refolding of the enzyme in vitro. After renaturation, gel filtration was used to separate monomeric soluble PBP 2 from improperly folded protein aggregates and other protein contaminants. A 4-liter culture of induced E. coli cells yielded 1.4 mg of soluble PBP 2 or PBP 2' (PBP 2 containing the Asp-345a insertion), both of which were estimated to be 99% pure. The affinity of soluble PBP 2' for [3H]penicillin G was decreased fourfold relative to that of soluble PBP 2, and their affinities were found to be identical to the affinities of the full-length PBP 2 enzymes that were previously determined in N. gonorrhoeae membranes. Furthermore, soluble PBP 2 displayed a rank order of affinity for several other beta-lactam antibiotics that was consistent with the rank order of affinities previously reported for the native molecules. On the basis of these results, both of these soluble PBPs should be suitable for crystallization and X-ray crystallographic analysis.